Conclusions:
The ulcers of patients with PGA seem more refractory to treatment than the ulcers of patients with PG alone. Those with PGA ulcers represent a refractory subset of patients, and the ulcers are possibly secondary to unique pathophysiological features.
Arch Dermatol. 2004; 140:861-864 P YODERMA GANGRENOSUM (PG) is a rare ulcerating inflammatory skin disease of unknown cause. 1 Lesions may be solitary or multiple, with the most common site involving the lower extremity. 2 This destructive disease of the skin most commonly affects young to middle-aged adults, and women are more frequently affected than men. The diagnosis of PG is based on clinicopathological findings consistent with the condition and the exclusion of other disorders that mimic the clinical disease, such as bacterial, fungal, and mycobacterial infections, collagen vascular diseases, and various vasculitides. 3 Pyoderma gangrenosum may occur as an idiopathic disease confined to the skin in 40% to 50% of patients. Approximately 50% of patients with PG have an associated systemic disease. 4 In the 60 years since PG was first defined as a clinical entity, many associated conditions have been described, including inflammatory bowel disease, 5 neoplastic disease, 6 and arthritis. 7 The association between PG and arthritis has been well established by reports 8 showing up to 37% of PG patients with arthritis-associated PG (PGA). The arthritis associated with PG has been seropositive and seronegative. The details regarding the clinical pattern of joint inflammation are variable, but the most common presentation is large-joint seronegative monoarticular arthritis. We have observed that patients with PGA seemed to respond poorly to treatment when compared with patients with PG alone. Accordingly, we performed a retrospective review to compare a series of patients with PG alone with those with PGA. We compared the response to treatment in patients with PG and PGA. We tested the hypothesis that a difference exists in the response time to heal or in the ability to significantly reduce the size of the PG ulcers between patients with PG and those with PGA.
METHODS
After institutional review board approval, a review was performed of the records of all patients examined and treated at the University of Miami Wound Clinic, Miami, during a 2-year period (December 1, 1998-December 1, 2000). All patients included met the clinicopathological criteria for lower extremity PG. These include clinical criteria (painful ulceration, an undermined border, surrounding erythema, a purulent base, and rapid onset and enlargement) and histologic criteria (epidermal necrosis/ulceration, superficial dermal edema, and a dense, neutrophilic, and mixed dermal/subcutaneous infiltrate). Patients had noninfectious chronic ulcerations clinically typical for PG and the exclusion of relevant differential diagnoses through biopsy, tissue culture, and appropriate laboratory studies. If a patient had multiple ulcers, the target lesion was defined as the largest ulcer. Treatment measures other than prednisone included cyclosporine, intralesional triamcinolone acetonide, minocycline, doxycycline, granulocyte-macrophage colony-stimulating factor, oral tacrolimus, and colchicine ( Table 1) . Outcomes compared between patients with PG and those with PGA included complete healing, percentage change in wound size, and duration of therapy. Arthritis was defined as one or more of the following findings: rheumatoid factor positive, physical findings of arthritis, or arthritis by medical history. Percentage change in wound size was defined as follows: (ulcer size b −ulcer size f )/(size b ϫ100). In the equation, b is baseline; and f, final. Statistical methods included paired t tests and the signed rank test.
RESULTS
Eighteen patients met the inclusion criteria for PG and were included in our study. Of the 18 patients, 8 had PGA and the other 10 had PG not associated with arthritis. Patients were seen and followed up for a mean of 12.1 months (SD, 9.6 months), with a range of 1 to 24 months. For consistency of comparison, only patients treated for ulcers located on their lower extremities were enrolled. Patients with PGA were similar to patients with PG alone with regard to age, race, sex, size of the ulcer pretreatment, and histologic features ( Table 2) .
We found differences between the treatment response of the 2 groups. Of the 10 PG ulcers, 7 healed, compared with 2 of the 8 PGA ulcers (Figure 1) . While the ulcer size between groups was similar before treatment, the PG ulcers were significantly smaller than the PGA ulcers after treatment. In addition, the mean ulcer size after treatment was significantly smaller in the PG patients (P=.01), while PGA ulcers did not demonstrate a significant (P=.54) response (Figure 2) . The mean duration of treatment was shorter in the PG group compared with the PGA group, but this did not reach statistical significance (P=.18) (Figure 3) . Because a reduction in wound size represents a good prognostic factor for other long-term wounds, such as venous ulcers, 9 we compared ulcers that decreased by greater than 50% during the treatment period. We found that 8 of the 10 PG ulcers decreased by greater than 50%, compared with 3 of the 8 PGA ulcers (Figure 4) . 
COMMENT
We describe a refractory subset of patients with PGA. The association between PG and arthritis is well established, and has included various types of arthritis. Classic seropositive rheumatoid arthritis (RA); an unusual, progressive, erosive, seronegative arthritis that is not associated with HLA-B27, psoriasis, or Reiter syndrome; and a seronegative arthritis associated with inflammatory bowel disease have all been associated with PG. 7 Also, seronegative HLA-B27-positive spondyloarthropathies have been reported in association with PG. 10 In the 18 patients studied retrospectively in this report, 10 had PG alone while 8 presented with PGA. Although other series 8 have described up to 37% of patients with PG being associated with arthritis, the large percentage of PGA patients in the present series may be because of a referral bias inherent to our university-based clinic, due to either a more difficult to diagnose or a more refractory subset of patients.
To better compare outcomes, we compared ulcers in patients with PG and PGA that occurred on the lower extremities. Pyoderma gangrenosum commonly presents on the lower extremities, 4 and patients with RA are also predisposed to developing leg ulcerations. 11 Several possible explanations may account for why patients with PGA represent a more refractory subset. Concomitant disease present in patients with PGA may be partially to blame. The presence of decreased ankle range of motion in patients with arthritis, in general, is associated with venous insufficiency, 12 the most common cause of chronic leg ulcers. Alternatively, patients with PGA may have distinct pathophysiological features. The basis of the lower leg predilection for ulceration of PG-and RA-associated ulcers has not been completely elucidated; however, there are several identifiable factors present in patients with RA that may lead to this phenomenon. Factors such as skin fragility, arterial disease, peripheral edema, nutritional status, and, most important, venous insufficiency may all predispose patients with RA to leg ulcerations.
Patients with arthritis are at an increased risk for developing venous insufficiency because of their immobility, impaired fibrinolysis, 13 and poor calf muscle pump function due to ankle arthritis and muscle atrophy. 12 In fact, a study by McRorie et al 14 assessed the venous function, arterial pressures, and range of ankle movement in 23 patients with RA with a leg ulcer, and compared the results with those in the nonulcerated contralateral limb and in 25 patients with RA matched for age and duration of arthritis. They found evidence of venous insufficiency in the patients with RA and ulcer compared with control subjects. In addition, ankle movement was more restricted in the ulcerated limb compared with the nonulcerated contralateral limb. There was no difference in large-vessel arterial function between groups. These findings suggest that venous insufficiency may play a fundamental role in the development and progression of leg ulcers for patients with RA, and may play a critical role in the refractory nature of leg ulcers for PGA patients.
Because the differential diagnosis of PG is expansive, it remains possible that in the setting of concomitant seronegative or seropositive arthritis, the inflammatory process associated with arthritis may be causal in these patients' ulcers, representing a unique entity. In addition, a combination of factors, including PG and arthritis, may also be at play. Interestingly, cutaneous ulcerations secondary to arthritis are known to be particularly resistant to treatment and associated with a great deal of morbidity. 15 While this report demonstrates the refractory nature of PGA ulcers, there are inherent limitations to this case study. First, only 18 patients met the inclusion criteria and were studied. Second, as previously stated, the patients studied in this report were all taken from a referral-based university wound care center.
In conclusion, we describe a refractory subset of patients with PGA. This may be either related to concomitant disease or possibly secondary to unique pathophysiological features. Figure 3 . Mean treatment duration for groups: although not statistically significant (P = .18), the mean duration of treatment was shorter in the pyoderma gangrenosum (PG) group compared with the arthritis-associated PG (PGA) group. 
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